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FOREWORD

This report presents Seomagnetic data obtained during a

recent geophysical and oceanographic survey in the Pacific

Ocean. Systematic geophysical investigations of the type

described here are essential for developing an accurate and

complete understanding of the geologic and crustal environ-

ment underlying the ocean basins.

Rear Admire U. S. Navy
Cotmander
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r. zwraa•oucIxo

In June and July 1961, a continuous profife, marine

magnetic survey was conducted mouth of the Rawaiian Islands,

between latitudes 17045' and 21015' North, longitudes 1580

15' and 1630151 West. (See Index Charts Figure 1.) This

survey was conducted by the USS RhNOBOT (AGB-50) as part

of the U. S. Naval Oceanographic Office* Project 0-162p

Xquatorial Pacific Survey. The general purpose of the

survey was to collect data relevant to the physical, chmi-

cal, and biological aspects of the ocean environment in

this area.

This report is concerned primarily with the Seamag-

netics phase of the survey. Bathymetric data are included

to illustrate certain points of correlation and interpretation.

The analyses and interpretation of data presented here are

limited to the identification and description of major

features, This has been done in order to make the survey

results available to other interested investigators at the

earliest date.

*In accordance with Public Law 87-533 effective 10 July 19629
the U. S. Navy Nydrographic Office was redesignated an the 1. S.
Naval Oceanographic Office.
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IL. SURVEY OPERATIONS

A. Conduct of Survez

The main survey was conducted in a rectangular area cover-

ing 56,000 square miles. Survey lines were run in an east-vest

direction at a spacing of five to seven miles, progressing from

south to north. (See Track Chart, Figure 2.) Eight develop-

sent surveys were conducted in locations where seamounts occur.

(See Index Chart, Figure 1.) The development-area survey lines,

in general, were from five to fifteen miles long and were run in

both north-south and east-west directions. The average ship's

speed when surveying was 12 knots. Bathymetric and magnetic

data were collected simultaneously along all survey lines.

Throughout the survey area, the ship's position was fixed

by Loran-A. The fix interval was normally 30 minutes (10 minutes

on development surveys). Fix accuracies ranged from ±k mile to

±2 miles. The most accurate fixes were in the south-central part

of the area and the least accurate in the southwestern part.

a. nL ueintation

Magnetic total intensity measurements were made with a Varian

nuclear resonance magnetometer, model V-4931, modified for use

as a marine survey instrument. The sensor unit was towed approxi-

mstaly 500 feet astern of the ship to reduce the effect of the

ship's magnetic field. Because of equipment design, magnetic

data were recorded as "magnetometer counts", a unit of measurement
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inversely related to the magnetic field intensity* These

units were recorded in analog form on a strip-chart recorder

and in digital farm on a digital printer. The saensitivity

of the measurements was approximately ±1 iroma (1 game -

0.00001 oersted).

Bathymetric data were obtained with a Precision Depth

Recorder (Mlk V) and an AN/UQN 1-D Sonar Sound Set.
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111. DATA PROCESSING

The magnetic data were converted from magnetometer counts

to absolute values of total magnetic intensity in gammas. These

values were then plotted on a 1:500,000 scale survey track chart.

A magnetic total intensity contour chart was constructed from

thin plot using a contour interval of 50 gammas (Figure 3). A

bathymetric contour chart (Figure 4) was also constructed on a

1:500,000 scale using a contour interval of 100 fathoms. Total

magnetic intensity and bathymetric charts were prepared in a

similar manner for each of the development areas. Because the

development-area magnetic charts were prepared independently of

the large area chart, there are some differences in the contouring.

No corrections to the magnetic data were made for temporal

variations of the magnetic field. Honolulu Magnetic Observatory

records show that the daily fluctuation rarely exceeded 25 gaumas

during the survey period. No major magnetic disturbances were

noted.

To more clearly identify the trends and character of the

magnetic anomalies, a Residual Magnetic Intensity Contour Chart

was constructed (Figure 5). This residual chart was prepared

by subtracting the regional magnetic intensity values from the

observed total intensity values.
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Regional intensity values were computed by averaging

the 9 observed values of total intensity at the center,

corners, and aid-points of the sides of a 60-mile square.

This average value was then plotted at the center of the

60-mile square. Regional intensity values were computed

in this manner at 10-mile intervals on a north-south,

"east-west grid. These values were then contoured and

graphically smoothed to produce the Computed Regional

Magnetic Intensity Contour Chart (Figure 6).

Because bathymetric and magnetic data were collected

simultaneously, the bathymetric charts and magnetic charts

may be used for direct comparison of the data. No sound-

velocity or other corrections have been applied to the

bathymetric data.
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ZV. SURVEY RESULTS AND ANALISES

As a result of this survey, the geomagnetic field and the

bathymetry of a 56,000 square mile area of the Pacific Ocean

have been charted in detail. The magnetic total intensity con-

tours are shown in Figure 3, and tie bathymetric contours in

Figure 4.

The most significant of the magnetic features present is

the northeast-southwest trending anomaly extending approximately

270 miles across the entire area. This feature trends along a

very straight line having a strike of approximately North 750

East. It varies in width from approximately 15 to 45 miles,

and it becomes more complex in its northeastern extremities.

Profiles A-A' through F-F' (.igures 7-12) were constructed

perpendicular to this northeast-southwest feature. (See Figures

3 and 4 for profile locations.) These profiles, as well as the

contour charts, show that a bathymetric feature of small relief

parallels the magnetic anomaly. This bathymetric feature be-

comes more pronounced to the southwest, where there is a maxi-

mum relief of approximately 1200 feet.

Using empirical slope techniques, estimates of the depth

to the top of the magnetic source were made on each of the con-

structed magnetic profiles. These calculations, as shown in

Figure 13, indicate a deepening of the magnetic source to the

northeast.
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Other magnetic lineations present in the area may be seen

most clearly on the Residual Magnetic Intensity Contour Chart#

Figure 5. (The negative residuals on this chart have been shaded

to aid in illustrating the trends.) In the northwest corner of

the survey area, a lineation occurs with a strike parallel to

that of the major magnetic lineation. South of the major

feature, the lineated patterns are not as pronounced and occur

at angles of 35o-450 to the main feature. Nearly all of the

large seamounts in the area are located along these southern

lineations. Strongly negative magnetic anomalies occur over

these seemounts--more negative than should be expected at this

geomagnetic inclination of 330 north.

The track chart), magnetic contour charts, and bathymetric

contour charts of the eight development survey areas are pro-

sented in Figures 14 through 37. Preliminary analysis of

magnetic data over the seemounts was performed utiliuing a coa-

puter program originated by Victor Vacquier of the Scripps Insti-

tution of Oceanography. With this program, estimates of the

intensity and direction of magnetic polarization of the s@*mounts

in development areas 1, 2, and 4 were determined. These cowpu-

tations have shown that the three seamounts analysed are reversely

mSegetized. Analysis of the other development areas is planned.

Examination of the magnetic and bathymetric data from this

,survey suggests that a major geologic fault occurs along the

main magnetic lineation. The magnetic patterns north of this
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lineation appear to differ from those south of the lineation.

This suggests further that the fault separates areas of dif-

ferent geologic character. The fault appears to be a strike-

slip fault. However, the direction and amount of movement

along this fault are difficult to determine.

From the contour chart@, it appears probable that the

major magnetic feature extends beyond the limits of the sur-

vey area. If projected to the northeast, this lineation would

pass through the Kalohi and Pailolo channels south of the

island of Molokai. The feature is most pronounced to the west

and may extend for some distance in that direction.
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V. SUMMIAKY OF FINDINGS

This detailed survey south of the Hawaiian Islands has

revealed extensive lineated magnetic anomalies. One of these

anomalies strikes approximately North 750 last and extends

for more than 270 miles across the entire survey area. North

of this anomaly, the magnetic lineations are parallel to it.

South of this line however, the lineated features strike at

angles of approximately 350-450 to the major lineation. All

of the large seamounts in the survey area occur south of this

magnetic anomaly. Therefore, this anomaly may lie along a

major fault zone separating areas of different geologic

character. Estimates of the depth to the magnetic source of

this anomaly indicate the source becomes deeper to the north-

east.

9



1-h

Valn

40~

ja-

10z



0

N -

-I--

-� I
* I!

- (�I

- ii -

94

11



I

f I

LU \j �\ ¶Iil
5-) �

00. /
I-

I-.

I-wz
0
I

/ j

N

� \
�

II



IL,V. r- i\72 j-- -7-w 1 /



'IF/i



a U

:1 �7 �

IIMI::

- /1

1�@' _ 'C']$�, N i(j) _ 7 h��'i

I/i/c �
-� MI\ � /

2

I

if

K)
/�1' ________________________

/1 1

I if

1,

/

1' 2

a �



u. iMo A
i. ok

U U
W~ * J i - - _.- _----_

0 0

woa

I-N

Q9



-- T --

S01~

j /4

w(

.j W
u 47N



w

0

( /
0

'Ii

* Cl)

i
/

"7

/

(��)
/

I
�

N

*4

�- -�

7------- /

1 2

7

K'

0)
I

/

U

f - __ -- ---

- -.-*----- ________ ,,,ir /
1.



iA\
I

9 It
�

I,

1�
- -

-

-t

1'
/

-/

/

/

-x

/

-7

-7

--. � I



IL
w-



u 6

I-b

uI

.j W



us

ýXNI



'7'7

- -Ole -

,+ /1 -4
0I .k. a



400

S~m

I ' I

T/

19i

. in.

19



34,000-

35S900-

135,?00

25,300-

[S000

2000-

3000

FIGURE 7 MAGNETIC AND BATHYMETRIC PROFILES A-A'

26,000-

3s,80

SEA

1~000-

FIGURE 8 MAGNETIC AND 1BATHYMETRIC PROFILES 0-8'

20



28,700-

3SAOOC

88,200-

281000

Jima

FIGURE 9 MAGNETIC AND 9ATHYMETRIC PROFILES C-C'

13S.?00-

I88.00-

3S.100-

LEVEL a0D

FIGURE 10 MAGNETIC AND BATHYMETRIC PROFILES D-0'

21



SI04
S. ,"00

1S1000

3wo

FIGURE 11 MAGNETIC AND BATHYMETRIC PROFILES E-E'

3S,MO

S 2 4 4 S
3$1500 m

FIUE12M3EICADBAHMTICPOILSFF

13S.122



I. m I I I ! I I II

/
/

II I"'
-I ___I ; '

"I N

-I ! I I I I j

! 23



1655 5'45' 40' 161 035'

31 
0'

250 ..5'

UTM .05'

Susk 1:150,00

115'scy'45 40' lei 03'

FIOIJ 14 OIWLOPMENT ARSA I TRACK CKART

24



1615so#0 45' 40' 615

30 3

25' 25'

20' 120'

10'-to 0

00: Contour Bntvd SO Guimo

UTM Ps'oefftbon
* ~~sew* 1:II~O

1616551 Sol 45' 40# 6.5

FIGUR 1 DEVELOPMENT AREA I MAGNETIC TOTAL INTENSITY CONOU CAR

25



161955, 501 45' 40' 161035'

30#

25' 25'

to20

UTM Plojcusn

t~U5' 30'45# 40 11 3

MGM mIf 16 QWL0MW AMA I BA1HOOM 0POOM 04MAT

26



1424150 10, 05, 1626 A

45* 
45'

I14
40'

p.R

30 I ' 0'0' 
,

FGrEm 17 o(VEOPWENT AME 2 TRACK CHART

27



55' 5 5*

50' 50'

45' 45'

40'40

35' o 5

30' cl :5,0 0

ezels'r 10, 05' 1626

FISJRI S DEVWLOPEN AME 2 MAGNETIC TOTAL INTENSMT CONTOUR C1HART

28



...................

toe, 
05'

N

501 

got

401

wwm 100

urm pwodw- - - ,
wig I-aw-wo

30# Of
Sao

1 0# weer

DEVELOMEW 
2 

COWOUft aim

29



16115' 0O 05' 6

-1130

IrF 
10

UTM Prolctlan
Scale 1:250,000

I~lt0'to 05' 1610

FIGRE 20 DEVELOPMENT AREA 3 TRACK CHART

30



161015' 10' 05' 1610

194 190

10' 10

05, 05'

35'

50' 50'

Centaur Intma 20 Gommas

UTM Protection

o S'/ . ...05 1to,

FIGURE 21 DEVELOPMENT AREA 3 MAGNETIC TOTAL INTENSITY CONTOUR CIHART

31



161,0wto 05' 1610

190___9

to, 0

05' -5

2300,

Cot100vl10 eim

UTM Prmoecton

16,0,,10, 05' ,l

FKIURE 22 DEVELOPMENT AREA 3 BATHYMETRIC CONTOUR CHART

32



1561o1 IS' to' 15S"o5'

10y 1___3_Jue__6

*0. 
! hlO,

10' 10'

DIP

0300 :10,0

05i d2O' IS' 
00' I 56*O '

FIGURE 23 DEVELOPME[NT AREA 4 TRACK~ CHART

00



158o' 5'to, 158o05'

15, is*

to,to

05, 5

toor

Cent~a intsta 20 emmas

hiM Projctlon
Steml 1:210.000

tSSZO' II 10' 5S5

FIGURE 24 DEVELOPMENT AREA 4 MAGNETIC TOTAL INTENSITY CONTOUR CHART

34



158"20, 1' to' I0"S'

S.:0000

15' 15'

o00

55'3

Cugu n00a 10 uhm

UTM Projection
fto*t 1:210.000

i5ss20, lot 10, 15S*05'

FIGURE 25 DEVELOPMENT AREA 4 BATHYMETRIC CONTOUR CHART

35



N

OCCIC

00991

ON I N

S S9

lastn

36



tio

b

if)

37I



fi

/ I

In N mqNc•

36



161s5o, 45' 40' 1623'*S

20 '*0'

20, 700

15 P.o 15'

lot( 30 ............... lo

ala

SaS1:110,06

16V50O' 45' 4o' , ,"55

FIGURE 29 O•ELOPWNT AREA 6 TRACK CHART

39



162"50 45' 40' 162"ss'

21 __ _ _ _ _ _ _ __ _ _ _ _ _ _ _

gogo

0 Uca1O 000

I1O1S5' 45' 40' 16200,

FIGURE 30 DEVELOPMENT AREA 6 MAGNETIC TOTAL INTENSITY CONTOUR CHART

40



162050' 45' 40' 1S2,35'

214 2__ _ _ __ _ _ _ _

21-3

Osets. hoemal 100 PuSVM

UTM Pmolection
Seek 1:310=00

16250'45' 40' S 35

FKIURE 31 DEVELOPMENT AREAS 6 ATHYMETRIC CONTOUR CIIART

41



158040' 30' 20' 158010,
,0 o~ ~2130

2 1IS 19"/

/T .27003

03000

30'- 1030 io 350'

! 30 0 
. 1 7 / 2 3 0 0

40 40

19300
01 00 

13.o

30' 100 '00

0f0 o/e0 . [ .lO0-• 0000

00I00 3 w100w0

ll ý I 1 O 0,0

I S8 "401 30' 20' 15 IO'I

S32 DEWILOPM[NT AREA 7TRACK CHART

42



1913840' 30' 20' 13 *to 19

50' - 0'

3s3Om

N20'

40 840 30' +20'"2 40

4364



*15 '30W 20' 158010,9

50' -_________ __ 50'

40' f

10, sl

Scam 1:500.000

158*40' 30' 20' 158010'

FIE34 DEVELOPMENT AREA 7 BATHYMETRIC CONTOUR CHART



159" 50' 40' 156"30'

19- toop
40' '30411'

0100, 100

300 '100

' I
,,,_. __•n__ _I,.000,

U0 . - -

26 Jly 1961 1 00I' 0

1 ._ _ .0400/ 0400

9O2300 /

12100
am UTM Pro*ecitn

I+SO' __ __ _ __,_ __ _ _ _ _ _ __ _ cae1"0,0
50'L-- ______ sw____ 0

159" 50' 40' 158"30'

FIGURE 35 DEVELOPMENT AREA 8 TRACK CHART

45



19__ _ __ _ 41

40'- ",it0S

1--50

40' 15 30'

3S463



159 50 40' 113630'

4_____Y_ 4W

194%

so ~ ~ ~ I IoUM ,,otl

159 ____ 40 18 30'

'.47



AD I , *

4.4 'A 4 .4.

066

jot iit ~ 11


